Stress responses are known to modulate leukocyte trafficking. In the skin, stress was reported both to enhance and reduce skin immunity, and the chronicity of stress exposure was suggested as a key determining factor. We here propose a dual-stage hypothesis, suggesting that stress, of any duration, reduces skin immunity during its course, while its cessation is potentially followed by a period of enhanced skin immunity. To start testing this hypothesis, rats were subcutaneously implanted with sterile surgical sponges for four-hours, during or after exposure to one of several acute stress paradigms, or to a chronic stress paradigm. Our findings, in both males and females, indicate that numbers of sponge-infiltrating leukocytes, and their specific subsets, were reduced during acute or chronic stress, and increased after stress cessation. Studying potential mediating mechanisms of the reduction in leukocyte numbers during acute stress, we found that neither adrenalectomy nor the administration of beta-adrenergic or glucocorticoid antagonists prevented this reduction. Additionally, administration of corticosterone or epinephrine to adrenalectomized rats did not impact skin leukocyte numbers, whereas, in the blood, these treatments did affect numbers of leukocytes and their specific subsets, as was also reported previously. Overall, our findings support the proposed dual-stage hypothesis, which can be evolutionally rationalized and accounts for most of the apparent inconsistencies in the literature regarding stress and skin immunity. Other aspects of the hypothesis should be tested, also using additional methodologies, and its predictions may bear clinical significance in treatment of skin disorders related to hyper-or hypo-immune function.
Introduction
Stress, both psychological and physiological, has long been considered a modulator of various immune functions (Bartrop et al., 1977; Ben-Eliyahu et al., 1999; Friedman et al., 1970; Wright et al., 1975) . More recently, evidence began to accumulate regarding the robust effects of stress and stress hormones on the redistribution of leukocytes in the body, and on trafficking to specific immune compartments. For example, in humans, academic stress was associated with a simultaneous increase in numbers of circulating neutrophils, monocytes and CD8+ cells (Maes et al., 1999) , and speech stress was found to directly increase numbers of T and NK cells in the blood (Marsland et al., 2002) . Animal models have shown that administration of a b-adrenergic agonist (metaproterenol), doubled the number of circulating polymorphonuclear cells (PMNs), and halved the number of peripheral blood mononuclear cells (PBMCs) 1-3 h after drug administration (Shakhar and Ben-Eliyahu, 1998a) . Increased glucocorticoid levels after stress were shown to correlate with such reduced lymphocyte and increased PMN numbers, while adrenalectomy or steroidogenesis inhibition almost completely eliminated these effects (Dhabhar, 2003) . Metaproterenol administration (Goldfarb et al., 2009 ) and surgical stress (Benish et al., 2008) reduced the number of NK cells adhering to the lung endothelium, and a combined administration of a COX-2 inhibitor and a b-adrenergic blocker abolished this effect of surgery.
Stress impacts on leukocyte trafficking to the skin have recently received considerable attention. Evidence pointing toward these relations has emerged independently from various research domains, but no coherent picture has yet consolidated. On one hand, several studies suggested an enhancing effect of stress on leukocyte trafficking to the skin. Specifically, in mice, short-term stress given prior to immune challenge was reported to enhance leukocyte skin infiltration, increase delayed type hypersensitivity (DTH) (Dhabhar, 2003) , and potentiate immune resistance to squamous-cell carcinoma induced by UVB irradiation (Dhabhar et al., 2010) . Additionally, several immune-related diseases such as psoriasis (Janowski and Pietrzak, 2008) and systemic lupus erythematosus (SLE) (Aberer, 2010) 
